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(54) Portable Information terminal apparatus having illumination control function 



(57) A portable information temiinal apparatus 
nneasures the ambient illuminance and exercises illumi- 
nation control over its display and manual Input unit dur- 
ing a predetermined pejriod. The appropriate length of 
this predetennined period is detennined from various 



parameters including the ambient illuminance and the 
function(s) to be used by the portable information termi- 
nal apparatus. Illuminance measurements are subject- 
ed to various corrective computations to obtain proper 
illuminance decision values. These decision values are 
used to perform appropriate illumiriation control, 
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Description 

BACKGROUND OF THE iNVENTION 
Field of the invention 

[0001 J5|^:The present Invention relates to a portable in- 
formatldri' terminal apparatus (hereinafter, referred to 
simply as portable terminal) which measures an ambi- 
ent illuminance to control the illumination intensity for 
the displa$^ unit and manual input unit of the apparatus. 

Description of the Related Art 

[0002] Portable temilnals, typified by cellular phones 
and |3agers, are desirably easy to use at night and in 
dark places. For that reason, portable terminals have, 
in their cabinets, LEDs or other light-emitting devices for 
illuminating the display units, which are composed of 
display devices such as a liquid crystal display (LCD), 
and the manual input units, which are composed of nu- 
meric keys and various function keys. 
[0003] These light-emitting devices are, however, typ- 
ically high in power consumption. For battery-powered 
portable terminals to extend their operating time on a 
single charge, the illuminating time must therefore be 
reduced as much as possible. 

[0004] In response to such a demand, there has been 
disclosed as conventional art a portable temiinai which 
measures its surroundings for illuminance and, only if 
the surroundings are dark, lights up illumination-intend- 
ed light-emitting devices to illuminate its display unitand 
manual input unit (Japanese Patent Laid-Open Publica- 
tion No.Hei 7-131511.) 

[0005] This terminal initially measures the ambient il- 
luminance upon receiving a call or at the start of opera- 
tions. If the surroundings are dark, the display unit and 
the manual input unit are subsequently irradiated with 
illuhiination light only for a predetermined time. Accord- 
ingly, once the illumination light Is lit up or put out after 
the start of use of the terminal, then it is impossible to 
correspond to subsequent changes in the brightness 
around the terminal. Additionally, when a time-consum- 
ing function such as mail transmission and reception is 
in use, the illumination light might go out during the use 
of that function, resulting in poor usability. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0006] The present invention has been developed to 
eliminate the foregoing defects. It is thus an object of 
the present invention to provide a portable terminal 
which measures the ambient illuminance, and controls 
illumination the associated display unit and manual in- 
put unit, when making any display or accepting any op- 
eration. 

[0007] A portable infomnation terminal apparatus ac- 
cording to the present invention includes a display unit. 



a manual input unit, a transmitting and receiving unit 
controlling communication signal transmission and re- 
ception, an Illuminance detecting unit for detecting the 
illuminance around the apparatus, an illuminating unit 

5 for Irradiating at least either of the display unit and the 
manual input unit with illumination light, and an illumina- 
tion control unit controlling luminous intensity control 
over the illuminating unit based oh an ambient illumi- 
nance detected by the Illuminance detecting unit. 

10 [0008] Here, the luminous intensity control of the illu- 
mina.tion control unit is effected by a luminous intensity 
detenmlnation process for determining the luminous in- 
tensity of the Illuminating unit based on the ambient il- 
luminance, and a luminous intensity changing process 

15 for changing the luminous intensity of the Illuminating 
unit based on the luminous intensity detemriined in the 
luminous Intensity detenmlnation process. The illumina- 
tion control unit perfomris the luminous Intensity control 
a plurality of times within a predetermined period based 

20 on infomiation from at least either of the manual input 
unit and the transmitting and receiving unit. 

BRIEF EXPLANATION OF THE DRAWINGS 

25 [0009] 

Fig 1 is a block diagram showing the configuration 
of a cellular phone terminal apparatus whteh is an 
embodiment of the present invention; 
30 Figs. 2A and 2B are time charts showing the rela- 
tionship between the occurrence of events and the 
illuminance measurement process etc. in the appa- 
ratus of Fig. 1 ; 

Fig. 3 is a time chart showing the basic operations 
35 of the illuminance measurement and the backlight 
illumination control process In the apparatus of Fig. 

1; 

Fig. 4 is a flowchart showing a control subroutine 
for the Illuminance measurement and the like in the 
40 apparatus of Fig. 1 ; 

Fig. 5 is a time chart showing how illuminance de- 
cision values are calculated, and the illumination 
control process is exercised in the computing mode 

1 In the apparatus of Fig. 1 ; 

45 Fig. 6 Is a time chart showing how Illuminance de- 
cision values are calculated, and the illumination 
control process is exercised in the computing mode 

2 in the apparatus of Fig. 1 ; 

Figs. 7A and 78 are time charts for situations where 
so a threshold is given hysteresis properties during the 
illumination control process in the apparatus of Fig. 
1 ; and 

Figs. 8A and 8B are time charts for situations where 
the illuminance decision values are given hystere- 
55 sis properties during the illumination control proc- 
ess in the apparatus of Fig. 1 . 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0010] Fig. 1 is a block diagram showing the configu- 
ration of a cellular phone tenminal according to the 
present invention. 

[0011] In Fig. 1, a transmitting and receiving unit 10 
Is a circuit for performing signal transmission and 
reception . More specifically, the transmitting and re- 
ceiving unit 1 0 applies processing such as error con'ec- 
tion coding and interleaving to the signals to be trans- 
mitted from the cellular phone temiinal. Then, the trans- 
mitting and receiving unit 10 applies modulation to the 
transmission signals before sending the transmission 
radio waves to a base station by using a built-in RF cir- 
cuit. The transmitting and receiving unit 1 0 also uses the 
built-in RF circuit to detect and demodulate reception 
radio waves from a base station. Subsequently, the 
transmitting and receiving unit 1 0 applies processing 
such as error correction and deinterleaving to the sig- 
nals modulated, and supplies the resultant to a control 
unit 11. Q 

[0012] The control unit 11 is mainly comprised of a mi- 
crocomputer (hereinafter, referred to simply as ^iCPU) 
to control the operation of the entire cellular phone ter- 
minal. The control unit 11 also includes memories such 
as a read only memory (ROM) and a random access 
memory (RAM). The ROM contains various programs 
for controlling the operation of the cellular phone termi- 
nal. The ^iCPli of the control unit 1 1 executes these pro- 
grams step by step in accordance with an Intemal clocl<. 
It follows that a variety of functions of the cellular phone 
temninal are performed. Moreover, the RAM temporarily 
contains various measurements, calculations, process- 
ing results, and the like, obtained In the course of oper- 
ation processes. 

[0013] A voice Input/output unit 1 2 is a circuit for gov- 
erning conversion of the voice Input from a microphone 
and the voice output to a small-sized speaker or ear- 
phone to/from electric signals. In general, these electric 
signals are digitized by a voice codec circuit which is 
incorporated Into the votee input/output unit 12. Then, 
these electric signals are communicated to/from the 
control unit 11 in the fomri of digital data. Note that this 
part is omitted If the portable terminal does not require 
voice input and output, e.g., a pager or a POS tenminal. 
[0014] A light-receiving unit 1 3 Is a circuit for detecting 
external light around the cellular phone terminal by us- 
ing a photoreceptor device such as a phototransistor 
and a photodlode, and converting the detected light into 
an electric signal. The light-receiving unit 13 further dig- 
itizes this signal, or illuminance signal, and supplies the 
resultant to the control unit 11 . 

[001 5] A display unit 1 4 is a display device composed 
of, for example, a liquid crystal display (LCD). The dis- 
play unit 14 displays reception data arriving at the cel- 
lular phone temiinal, operational procedures of the cel- 
lular phone temninal. and the like. A manual input unit 



16 is composed of numeric keys and function keys 
which are made of plastic, soft-resin, or other light trans- 
parent members. The manual input unit 16 is used to 
enter various operation commands and transmission 

5 data to the cellular phone terminal. 

[0016] Backlights 15 and 17 are light-emitting devic- 
es, such as LEDs, for illuminating the display unit 1 4 and 
the manual input unit 16, respectively. The cellular 
phone terminal according to the present invention is not 

10 limited to the configuration shown ernbodiment. For ex- 
ample, the display may be composed of organic elec- 
troluminescence(EL) or other self-luminous members. 
The manual input unit may be a touch panel. In the case 
of such configuration, the display unit 14, the manual 

15 input unit 16, and the backlights 15 and 17 should be 
unitized in different groupings depending on the actual 
design specifications. 

[0017] When there Is an Incoming call from the base 
station or any key operation from the manual input unit 
20 16, i.e. when a so-called event (hereinafter, referred to 
simply as event) occurs, various parts of the cellular 
phone terminal, such as the transmitting and receiving 
unit 10 and the manual input unit 16, generate an inter- 
rupt signal to the jiCPU of the control unit 1 1 . This inter- 
ns rupt signal activates a subroutine for illuminance meas- 
urement, illumination control, and the like (hereinafter, 
referred to simply as control subroutine). 
[0018] In response to the activation of the control sub- 
routine, the control unit 11 measures the illuminance 
30 around the cellular phone terminal, and calculates from 
the measurement: an illuminance decision value for use 
in illumination control. Then, the control unit 11 performs 
illumination control of the backlights 15 and 17 on the 
basis of the decision value. The control unit 11 repeats 
35 the series of processes over a predetemnined time pe- 
riod T at regular time intervals t. This is depicted in a 
time chart of Fig. 2(a). Note that the control subroutine 
is activated each time an event occurs. Therefore, con- 
secutive occurrence of events can extend the time pe- 
40 riod Tina retriggerable fashion as shown In a time chart 
of Fig. 2(b). 

[0019] Next, the basic operations of the Illuminance 
measurement and the backlight illumination control ac- 
cording to the present invention will be described with 

45 reference to a time chart of Fig. 3. 

[0020] When the control subroutine Is activated by the 
occurrence of an event, the control unit 11 repeatedly 
measures the illuminance around the cellular phone ter- 
minal at time intervals t by using the photoreceptor de- 

50 vice of the light-receiving unit 13. 

[0021] Suppose that an illuminance measurement at 
a time t(n) is a(n), from which the control unit 11 deter- 
mines an illuminance decision value A(n) at the time t 
(n). Here, the illuminance decision value refers to a val- 

55 ue in perfomning illumination control for lighting up or 
shutting off the backlights 16 and 17. To be more spe- 
cific, when the illuminance decision value A(n) exceeds 
a predetemiined threshold Ath, the control unit 11 de- 
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termlnes that the surroundings of the cellular phone ter- 
nnlnal are bright, and shuts off the backlights. On the oth- 
er hand, when A(n) falls to or below the threshold Ath, 
the control unit 11 decides that the surroundings are 
dark, and lights up the backlights. 
[0022] The time chart shown In Fig. 3 is for the pur- 
pose of describing the basic operations of the illunni- 
nance measurement and the illumination control ac- 
cording to the present invention. For this reason, the il- 
luminance decision values are obtained from the illumi- 
nance measurements without any computation. It fol- 
lows that the illuminance measurements a(n) and the 
illuminance decision values A(n) maintain the relation- 
ship a(n)=: A(n). 

[0023] Now, the operations of the control subroutine 
will be described in detail with reference to a flowchart 
of Fig. 4. It should be noted that this subroutine, as stat- 
ed before, is activated in a retriggerable fashion each 
time an event occurs In the cellular phone terminal. 
[0024] At Step 1 of this subroutine, the control unit 1 1 
sets the length of the time period T over which the illu- 
minance measurement and Illumination control 
processing is perfonned. In the present embodiment, 
the length of the time period T is set by using the follow- 
ing four methods. 

[0025] In a first method, the control unit 11 sets the 
length of the time period T based on the illuminance sig- 
nal supplied from the light-receiving unit 1 3. In this case, 
the control unit 11 recognizes the ambient brightness in 
steps such as "dark" and "dim". If "dim", the illumination 
of the display and the manual input unit is considered 
as auxiliary. Then, the length of the time period T for 
perfomning the illuminance measurement and illumina- 
tion control processing is set shorter than In the case of 
"dark"*. For the control unit 11 to recognize that the anrv 
blent illuminance is "dark" or "dim", for example, there 
may be provided a plurality of thresholds Ath upon which 
the ambient illuminance is determined so as to perfomi 
ON/OFF control of the Illumination. 
[0026] This makes it possible, in "dark" surroundings, 
to secure a practical sufficient time for the backlights to 
be lit even in situations where key operations and other 
events seldom occur. In "dim" surroundings, the illumi- 
nance measurement and illumination control process- 
ing can be terminated in a shorter time to avoid a waste 
of battery power. 

[0027] As for a second method, the control unit 1 1 rec- 
ognizes the display information on the display unit 14, 
and sets the time period T based on the contents of the 
display information. For example, the time period T is 
set longer if the display information is e-mail, animation 
image distribution service, or the like in which case the 
display screen is viewed at length without key opera- 
tions or events. In contrast, the time period T is set short- 
er if the amount of display information is less and leads 
to immediate key operations, such as a function or op- 
eration guide. This eliminates disadvantages such as 
the backlights going out while the display screen Is ac- 



tivated, and the backlights unnecessarily kept on even 
after the completion of function-setting key operation, 
[0028] In a third method, the control unit 11 sets the 
time period T depending on the function commanded 

5 from the manual input unit 16. For example, functions 
for entering a large amount of text data or setting num- 
bers of use conditions, such as an e-mail function and 
a phone directory function, require a long time for exe- 
cution. Therefore, the time period T is set longerfor such 

10 oprations. In contrast, functions for simply checking the 
ringer level and the ringer melody end In a short time. 
Therefore, the time period T is set shorter In such cases. 
[0029] Furthennore, in a fourth method, the control 
unit 11 sets the time period T based on the type of slg- 

15 nals the transmitting and receiving unit 10 Is handling. 
More specifically, vok:e signals Indicate that the cellular 
phone temrilnal Is used merely as a telephone set. which 
means little necessity to Illuminate the display unit and 
the manual input unit. Then, the time period T is set 

20 shorter than in data signal handling. 

[0030] Based on the parameters mentioned in the four 
methods above, the time period T for the illuminance 
measurement and illumination control processing can 
be changed in duration. These features can improve the 

^5 cellular phone temnlnal in viewabllity, operablllty, and 
power-conservation characteristics. 
[0031] It should be noted that these parameters need 
not be necessarily used separately In setting the time 
period T. Various ones of the parameters may be com- 

30 bined as appropriate to set the length of the time period 
T. 

[0032] Moreover, two different time periods T1 and T2 
may be established to take charge of the Illumination 
controls over the backlight 15 whbh illuminates the dis- 

35 play unit 14, and over the backlight 1 7 which illuminates 
the manual input unit 16, respectively. 
[0033] The reason for this is as follows. The manual 
input unit has only to be illuminated during the input op- 
eration via the operating keys. Therefore, the time peri- 

40 od T2 may be shorter. The display unit, in contrast, must 
have the display screen illuminated throughout data 
communications such as e-mail, and thus a longer time 
period T1 is preferred. 

[0034] At the next Step 2, the control unit 11 sets a 
45 built-in timer to the time period T detemnlned at Step 1 , 
and starts the timer. The timer subsequently counts 
down in accordance with a clock signal that is built in 
the control unit 11 . 

[0035] If Step 1 establishes different time periods T1 
50 and T2 for the display unit and the manual Input unit, 
respectively, then two timers are prepared at Step 2. The 
timers are set at time lengths of T1 and T2 , respectively. 
That Is, the timers individually count down, and are in- 
dividually checked for expiration. 
55 [0036] At the next Step 3, the control unit 11 measures 
the illuminance around the terminal by using the light- 
receiving unit 13. At Step 4. the control unit 11 deter- 
mines an illuminance decision value A(n) from the for- 
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mulae in a computing mode 1 or a computing mode 2 
to be described later. Then, at Step 5. the control unit 
11 compares the illuminance decision value A(n) and a 
predetennined threshold Ath to exercise illumination 
control over the backlights 15 and 17. 
[0037] As shown in the time charts of Figs. 2(a) 
through 3, this series of processes ranging from the Il- 
luminance measurement to the illumination control Is 
perfonned at every predetermined time interval t over 
the time period T. The process of this repetitive process- 
ing is shown by Step 6 and Step 7 in the flowchart of 
Fig. 4. 

[0038] More specifically, the control unit 1 1 , upon the 
completion of the series of illuminance measurement 
and illumination control processing which ranges from 
Step 3 to Step 5, enters a wait for a measurement rep- 
etition time t at Step 6. This corresponds to a so-called 
time wait in software. That is, during the time t, the con- 
trol unit 11 returns the processing from the control sub- 
routine of Fig. 4 to a main routine. The control unit 11 
then executes processes of the main routine or those of 
other subroutines. Subsequently, after the elapse of the 
time t, the control unit 11 moves the processing back to 
the control subroutine of Fig. 4. The control unit 1 1 then 
starts the subroutine from the Step 7. 
[0039] At Step 7, the control unit 11 detemnines 
whether or not the timer of the time period T started at 
Step 2 has lapsed. If the time period T has not yet 
elapsed, the control unit 11 returns to Step 3 to re-exe- 
cute the series of processes described above. On the 
other hand, if the time period T has elapsed, the control 
unit 11 temiinates this subroutine. 
[0040] By the control unit 1 1 executing the foregoing 
processes, the illuminance measurement and illumina- 
tion control processing is repeated at time Intervals t 
overthetime period T. Here, illuminance measurements 
a(n) at respective measurement times t(n) are succes- 
sively obtained as a time series at time intervals of t. 
Among the illuminance measurements a(n) included in 
this time series, as many data pieces as required for the 
computing process of calculating the illuminance deci- 
sion value A(n) are stored in the memory of the control 
unit 11. 

[0041 ] Now. description will be given of the computing 
modes for detennlning the illuminance decision value A 
(n) at Step 4. 

[0042] Two computing modes, mode 1 and mode 2, 
are used. These modes may be freely switched by the 
user from function keys or the like on the manual input 
unit 16. The cellular phone terminal may be fixed to a 
predetermined mode by the vendor before shipment 
[0043] Initially, description will be given of the comput- 
ing mode 1 . The computing mode 1 utilizes two pieces 
of data, an illuminance measurement a(n-1 ) at a previ- 
ous time t(n-1 ) and an illuminance measurement a(n) at 
the current time t(n), out of the time series data stored 
in the memory of the control unit 11 at time intervals t. 
Such a(n-1 ) and a(n) are averaged Into an Illuminance 



decision value A(n) at the time t(n). That is, the illumi- 
nance decision value A(n) at the time t(n) is determined 
by the following calculation: 

^ A(n)= {a(n-1) + a(n)}/2 

[0044] Calculation examples of the illuminance deci- 
slon value in the computing mode 1 are shown in a time 
10 chart of Fig. 5. In the chart, A(n)' show values for situa- 
tions where the illuminance decision values are ob- 
tained directly from the Illuminance measurements a(n) 
at the times t(n) without the mode-1 computation, or as 
a(n)= A(n)'. 

15 [0045] In Fig. 5, the illuminance measurements a1 
and a2 at times t1 and t2 have low, neariy-constant val- 
ues. Thus, the illuminance decision values A1 and A2 
at the respective times fall to constant values near the 
illuminance measurements a1 and a2. This value is 

20 smaller than the threshold Ath. As a result, the control 
unit 1 1 determines that the cellular phone terminal is in 
dark surroundings, and maintains the backlights lit up. 
[0046] Ata time t3, suppose, for example, that the sur- 
roundings of the cellular phone terminal are temporarily 

25 Illuminated by a car headlight, or that the user holding 
the cellular phone terminal passes under a street lamp. 
This instantaneously increases the illuminance meas- 
urement around the cellular phone terminal to aS. Here, 
tf the illuminance measurement a3 is used intact as an 

30 illuminance decision value A3', the illuminance decision 
value exceeds the threshold Ath to shut off the back- 
lights. 

[0047] However, under the mode-1 computation, an 
illuminance decision value A3 is determined as an av- 

35 erage between the previous illuminance measurement 
a2 and the current Illuminance measurement a3. As a 
result, the Illuminance decision value A3 falls below the 
threshold Ath, keeping the backlights lit up. 
[0048] That is, the execution of the mode-1 computa- 

40 tion can determine Illuminance decision values white 
smoothing down instantaneous variations in the ambi- 
ent illuminance of the cellular phone temriinal. Accord- 
ingly, even in an environment where the ambient illumi- 
nance varies frequently, the mode-1 computation can 

45 prevent unnecessary backlight flickering. 

[0049] Next, description will be given of the case 
where the control unit 11 , at Step 4, perfomns compula- 
tions in the computing mode 2 as corrective computa- 
tions in calculating illuminance decision values. 

so [0050] The computing mode 2 uses two values, or an 
illuminance decision value A(n-1 ) obtained at a previous 
time t(n-1 ) and an illuminance measurement a(n) at the 
cun-ent time t{n). These two values are given appropri- 
ate weights, respectively, before averaged into the cur- 

55 rent illuminance decision value A(n). 

[0051] In other words, in the computing mode 2, the 
backlights are subjected to illumination control at a time 
t(n-1) on the basis of the illuminance decision value A 
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(n-1) determined at that time. Thereafter, this value Is 
once stored in the memory in the control unit 1 1 . Then, 
at thie next processing time t(n), the cun^ent iiluminance 
decision value A(n) is determined from the value A(n-1 ) 
stored in the memory and the current illuminance meas- 5 
urement a(n), under the following equation: 

A(nj = {a X A(n-1 ) + p x a(n)} / (a + p) 

The control unit 11 performs the illumination control at 
the time t(n) by using this Illuminance decision value A 
(n). Then, the value A(n) is stored in the memory of the 
control unit 11 In preparation for the computation of an 
Illuminance decision value at the next time t(n+1 ). 
[0052] in the foregoing equation, a and p are factors 
to assign appropriate weights to the previous Illumi- 
nance decision value A(n-1) and the current illuminance 
measurement a(n), respectively. The values of these 
factors should be detemiined with consideration given 
to various conditions Including the operating character- 
istics and the use environment of the cellular phone ter- 
minal. 

[0053] For example, the vendor of the cellular phone 
terminal apparatus may determine optimum values for 
a and p from the results of track-record research includ- 
ing use environment research and marlcet research on 
cellular phone terminals, and set the values in built-in 
software of the cellular phone terminal. Moreover, these 
factors may be configured to allow arbitrary setting by 
the user of the cellular phone temriinal. For example, a 
function of "flicker prevention" may be selectably pro- 
vided by appropriate key operations to the cellular 
phone terminal. Then, operation software is configured 
so that, under the function, a and p change by prede- 
termined ratios in value each time a predetermined func- 
tion key is depressed. 

[0054] Substitution of a = 1 and p = 1 into the forego- 
ing equation yields: 

A{n) = {A(n-1) + a(n)}/2 

Here, the Illuminance decision value A(n) turns out to 
be an arithmetic average of the previous illuminance de- 
cision value A(n*1 ) and the current illuminance meas- 
urement a(n). 

[0055] Now, calculation examples of the Illuminance 
decision value in the computing mode 2 will be de- 
scribed in conjunction with a time chart of Fig. 6. 
[0056] In the chart, A(n)' show values for situations 
where the iiluminance measurements a(n) at the times 
t(n) are used intact for the illuminance decision values 
at the same times, or as a(n)= A(n)', Meanwhile, A(n)" 
show values for situations where the Illuminance deci- 
sion values at the times t(n) are determined through the 
mode-1 computation. Incidentally, the chart includes 
these values A(n)' and A(n)" for the convenience of com- 



parisons with the calculations A(n) in the computing 
mode 2. For the ease of description of the mode-2 op- 
eration, the time chart of Fig, 6 also assumes an arith- 
metic-average situation with the above-described 
weight factors of a =1 and p = 1 . 
[0057] In the chart, at times t1 and t2, the surround- 
ings of the temninal are dark and the Illuminance meas- 
urements are approximately constant. Then, the illumi- 
nance decision values A1 and A2 calculated in the mode 
2 fall within the vicinity of the illuminance measurements 
a1 and a2, and below the threshold Ath. Therefore, the 
terminal keeps the backlights 15 and 17 lit up. 
[0058] At a time t3, the measurement of the ambient 
illuminance increases abruptly to a3 for some reason. 
In the present computing mode, the previous illumi- 
nance decision value, i.e. A2, and the cun-ent illumi- 
nance measurement a3 are averaged as an illuminance 
decision value A3 at the time t3. Therefore, the illumi- 
nance decision value A3 doesn't exceed the threshold 
Ath. As a result, the backlights 15 and 1 7 are kept lit up 
even after the time t3. 

[0059] At the next time t4, the illuminance around the 
cellular phone terminal remains high, and the illumi- 
nance measurement a4 still maintains a higher value. 
Thus, the illuminance decision value A4" determined by 
the mode-1 computation, notto mention the illuminance 
decision value A4' which is the illuminance measure- 
ment a4 used Intact as an illuminance decision value, 
exceeds the threshold Ath. In other words, the back- 
lights should go out in these cases. 
[0060] In the mode 2, however, the previous illumi- 
nance decision value A3, or the average between the 
previous Illuminance measurement value and the illumi- 
nance decision value Immediately prior to the illuml- 
<nance measurement value, and the current illuminance 
measurement a4 are averaged as an illuminance deci- 
sion value A4 of the current time t4. Therefore, the Illu- 
minance decision value A4 at the time t4 is also prevent- 
ed from exceeding the threshold Ath. As a result, in the 
present mode, the backlights are kept from going out 
even after the time t4. 

[0061] Now, the illuminance measurement a5 and aS 
at the subsequent times t5 and tS drop to previous val- 
ues, and the illuminance decision values A5 and A6 in 
the present mode decrease gently as shown In Fig. 6. 
[0062] That Is to say, executing the computations in 
the mode 2 allows yet smoother changes of the illumi- 
nance decision value with respect to illuminance meas- 
urement variations than in the mode 1 . Accordingly, 
even in such an environment that the illuminance varies 
with relatively greater time widths, the mode-2 compu- 
tation can be performed to prevent backlight flickering. 
[0063] Next, description will be given in detail of the 
illumination control process at Step 5 in the flowchart of 
Fig. 4. 

[0064] At Step 5, the control unit 11 compares the ii- 
luminance decision value A(n) obtained at Step 4 with 
the predetermined threshold Ath. If A(n) is greater than 
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the threshold Ath, the control unit 11 shuts off the back- 
lights. If A(n) is smaller than or equal to the threshold 
Ath, the control unit 11 lights up the backlights. 
[0065] In the present embodiment, such backlight 
light-up/shut-off processing is accompanied with hyster- s 
esis processing as shown in Figs. 7A and 7B. 
[0066] To be more specific, suppose that the ambient 
Illuminance successively Increases so that the illumi- 
nance decision value A(n) at a time t(n) exceeds the 
threshold Ath as shown in Fig. 7A. Here, the control unit io 
11 lowers the threshold to be used in the illuminance 
decision to (Ath - AA), after the subsequent time t(n-i-1 ). 
When the ambient illuminance is on the increase, there 
sometimes occurs a so-called phenomenon hunting In 
which the illuminance decision value oscillates about is 
the previous threshold Ath. Even so, the adoption of 
such measures reduces the possibility that the illumK 
nance decision value might drop betow the new thresh- 
old (Ath - AA). This can avoid the backlights blinking. 
[0067] Now, suppose thatthe ambient illuminance de- 
creases as shown in Fig. 7B so thatthe illuminance de- 
cision value A(n) at a time t(n) falls below the threshold 
Ath. Here, the control unit 1 1 raises the threshold to be 
used in the illuminance decision to (Ath + AA), after the 
subsequent time t(n+1). Such measures reduce the 
possibility that the illuminance decision value exceeds 
the new threshold (Ath + AA)» even if hunting follows the 
drop In the ambient illuminance. 

[0068] That is, in the present embodiment, the thresh- 
old is lowered to facilitate the maintenance of lighting 
once the backlights are lit up. In contrast, once the back- 
lights are shut off, the threshold is raised to facilitate the 
maintenance of the shut-off state. As a result, the back- 
lights are kept from flickering. 

[0069] Note that the hysteresis settings for the com- 
parative decision of the illuminance decision value and 
the threshold are not limited to the ones described 
above. For example, the threshold Ath may be kept con- 
stant in value while illuminance decision values A(n), 
when on the increase, are multiplied by a factor a (a > 
1) as shown in Fig. 8A after the threshold is exceeded. 
Then, the seemingly-increased illuminance decision 
values are compared with the threshold Ath. Similarly, 
as shown in Fig. 8B, multiplications of a factor p (p < 1) 
may be perfomried for correction when the illuminance 
Is on the decrease. Then, the seemingly-decreased Il- 
luminance decision values are compared with the 
threshold Ath. 

[0070] In the present embodiment, the illuminance 
decision values can be hysteresis properties to prevent 
the flickering of the backlights In the illumination control 

process. 

[0071] The illumination control process of Step 5 has 
been described on the assumption that only a single 
threshold Ath is established for the sake of comparisons 
with the Illuminance decision values A(n). However, this 
value is not limited to a single threshold value. For ex- 
ample, a plurality of thresholds may be provided in steps 
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of illuminances. Such measures allow not only the on- 
and-off two-behavior control of the backlights but also 
stepwise illumination control corresponding to the am- 
bient brightness. , ^ 
[0072] Moreover, instead of discrete values, the 
threshold Ath may be defined as a given function Y = 
Ath(X) for determining the relationship between an illu- 
minance decision value X and the luminous intensity Y 
of the backlights. The adoption of such a function form 
allows continuous variable control over the luminous In- 
tensity of the backlights in accordance with variations in 
the illuminance decision value X. 
[0073] These measures can be taken to exercise yet 
finer Illumination control over the display unit and the 
manual input unit of the cellular phone terminal. Power 
saving also becomes possible for the cellular phone ter- 
minal. 

[0074] Furthemriore, the backlight 15 for illuminating 
the display unit 14 and the backlight 17 for illuminating 
the manual input unit 16 may be provided with thresh- 
olds of different values, respectively. The reason for this 
is that the display unit and the manual input unit of a 
cellular phone terminal have different relationships be- 
tween their viewablllty and ambient Illuminance. 
[0075] More specifically, in the case of the display 
unit, small characters must be visually recognized dur- 
ing data communications such as e-mails. Therefore, 
when the ambient illuminance starts to decrease, Illumi- 
nation is required at a relatively brighter stage. On the 
contrary, the manual input unit has numeric keys and 
other operating keys in fixed positions, so that the posi- 
tions of the operating keys can be recognized even in 
somewhat darker surroundings, Thus, the illumination 
may be postponed with no practical problem until the 
ambient illuminance drops considerably. 
[0076] Accordingly, two different thresholds Athi and 
Ath2 may be provided for illumination controls over the 
backlight 15 for illuminating the display unit 14 and the 
backlight 17 for illuminating the manual input unit 16, 
respectively (where Athi > Ath2). 
[0077] These measures can be taken to secure suffi- 
cient viewabitities for the display unit and the manual 
input unit of the cellular phone terminal, respectively, 
and achlevefurther overall powersavingsforthe cellular 
phone terminal. 

[0078] The present Invention is not limited to acellular 
phone terminal, and may be applied to other portable 
terminals such as a pager, a POS terminal, and a home 
appliance's remote controller. 

[0079] As has been detailed, according to the present 
invention, the on/off controls over the illumination of a 
display and the like can be exercised In response to the 
ambient brightness and/or the state of the apparatus. 
Consequently, it is possible to provide a portable infor- 
mation terminal apparatus with an illumination control 
function and which has excellent viewablllty. operability, 
and power-conservation effects. 
[0080] It is understood that the foregoing description 
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and accompanying drawings set forth the preferred em- 
bodiment of the invention at the present time. Various 
modifications, additions and alternative design.^ v- of 
course, become apparent to those slcilled in ti . art in 
light of the foregoing teachings without departing from 5 
the spirit and scope of the disclosed invention. Thus, it 5. 
should be appreciated that the Invention Is not limited to 
the disclosed embodiment but may be practiced within 
the full scope of the appended claims. 



Claims 

1 . A portable information terminal apparatus compris- 
ing a display part; a manual Input part; a transmitting IS 
and receiving part for executing communication sig- 
nal transmission and reception; an illuminance de- 6. 
tecting part for detecting an ambient Illuminance 

level around the apparatus; an Illuminating part for 
illuminating at least either of said display part and 
said manual input part by an illumination light; and 
an illumination control part for executing a luminous 
intensity control of said illumination light based on 
said ambient illuminance level detected by said il- 
luminance detecting part, wherein said illumination 
control part performs said luminous intensity control 
by executing a plurality of cycles within a predeter- 
mined adjust period, each cycle including: 7. 

a luminous intensity determination process for 30 
determining a current luminous Intensity of said 
Illumination light, based on the detected ambi- 
ent Illuminance level; and 
a luminous intensity adjusting process for ad- 
justing said current luminous intensity of said 35 
Illumination light, based on the luminous Inten- 
sity detemnined in said luminous intensity de- 
termination process. 

2. The portable Information terminal apparatus ac- 40 
cording to claim 1 , in which the number of cycles 8. 
within said predetermined adjust period and a 

length of said predetermined adjust period are de- 
terrnined based on information from at least either 
of said manual input part and said transmitting and 
receiving part. 

.3. The portable Information terminal apparatus ac- 
cording to claim 1 , wherein said luminous intensity 9. 
determination process detemnines the luminous in- so 
tensity of said illumination light In the current cycle, 
based on an average between the ambient illumi- 
nance level in the previous cycle and the ambient 
illuminance level in the current cycle. 

55 

4. The portable Information terminal apparatus ac- 
cording to claim 1 , wherein said luminous intensity 
determination process determines the luminous in- 



tensity of said illumination light in the cun-ent cycle, 
based on an average between the average of am- 
bient Illuminance levels of the previous cycles and 
the ambient illuminance level in the current cycle. 

The portable information terminal apparatus ac- 
cording to claim 1 , wherein said luminous intensity 
determination process generates an illuminance 
decision value based on said ambient illuminance 
level, and compares said illuminance decision val- 
ue and a predetermined threshold/to determine the 
luminous intensity of said illumination light, at least 
either of said Illuminance decision value and said 
predetermined threshold being given a hysteresis 
property upon said comparison. 

The portable Infomiation terminal apparatus ac- 
cording to claim 1 , wherein said illumination control 
part adjusts the length of said predetermined adjust 
period in accordance with at least one of said am- 
bient illuminance level detected by said illuminance 
detecting part, the contents of display information 
to be displayed on said display part, a function com- 
manded from said manual input part, and a type of 
signal to be handled by said transmitting and receiv- 
ing part. 

The portable infomiation terminal apparatus ac- 
cording to claim 5, wherein: 

said luminous intensity determination process 
provides two or more different values for said 
predetemnined threshold, and detennines the 
luminous intensity of said Illumination light in a 
multilevel fashion; and 

said luminous intensity adjusting process ad- 
justs the luminous intensity of said illumination 
light in a multilevel fashion based on the multi- 
level luminous intensity determined. 

The portable information terminal apparatus ac- 
cording to claim 6, wherein said illumination control 
part sets the length of said predetemnined adjust pe- 
riod to different values, in performing said luminous 
intensity control for said display part and In perform- 
ing said luminous intensity control for said manual 
input part, respectively. 

A portable infomnation temriinal apparatus compris- 
ing a display part; a manual input part; an illumi- 
nance detecting part for detecting an ambient illu- 
minance level around the apparatus; an illuminating 
part for illuminating at leaist either of said display 
part and said manual input part by an illumination 
light; and an illumination control part for executing 
luminous Intensity control of said illumination light 
based on said ambient illuminance level detected 
by said illuminance detecting part, wherein said il- 
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luminatioh control part performs said luminous in- 
tensity control by. the following processes: 

a luminous intensity determination process for 
generating an Illuminance decision value s 
based on said ambient Illuminance level, and 
compares said Illuminance decision value and 
a predetermined threshold to detemilne the lu- 
minous Intensity of said illumination light; and 
a luminous Intensity adjusting process for ad- io 
justing the luminous intensity of said illumina- 
tion light, based on the luminous intensity de- 
temilned in said luminous Intensity determina- 
tion process, 

said luminous Intensity determination process 
providing thresholds of different values in per- 
fonning said luminous intensity control for said 
display part, and In perfonning said luminous 
intensity control for said manual Input part, re- 
spectively. 

10, A potable information terminal apparatus compris- 
ing a display part; a manual Input part; a transmitting 
and receiving part for executing communication sig- 
nal transmission and reception; an illuminance de- 25 
tecting part for detecting an ambient illuminance 
level around the apparatus; an illuminating part for 
Illuminating at least either of said display part and 
said manual input part by an illumination light; and 
an illumination control part for lighting up said illu- 30 
minating part for a predetemriined adjust period 
based on an ambient illuminance level detected by 
said Illuminance detecting part; wherein 

said illumination control part adjusts the length 35 
of said predetemriined adjust period in accord- 
ance with at least one of said ambient illumi- 
nance level detected by said Illuminance de- 
tecting part, the contents of display infonnation 
to be displayed on said display part, a function 
commanded from said manual input part, and 
a type of signal to be handled by said transmit- 
ting and receiving part. 



11. The portable information terminal apparatus ac- -^5 
cording to claim 10, wherein said Illumination con- 
trol part sets the length of said predetermined adjust 
period to different values in performing said lumi- 
nous intensity control for said display part, and in 
performing said luminous intensity control for said so 
manual input part, respectively. 
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